This paper proposes a multivariable identification method for a SCARA-type planar two-link robot arm with elastic joints caused by reduction gears, which is treated as a serial two-link two-inertia system. The planar two-link arm with elastic joints for the experimental verification is shown in Fig. 1 . The arm is equipped with accelerometers that have the two roles described below.
Fig. 1. Planar two-link arm with elastic joints
In Fig. 2 , the solid lines identified by the proposed method, using the calculated torques and motor inputs, show the typical characteristics of the one-link two-inertia systems. The dashed lines identified by the method that utilizes only motor inputs cannot express the characteristics because of the interaction torques. These phenomena are remarkable at the second link. Figure 3 shows the optimization-based fine tuning of the estimated physical parameters using the first-link angular velocity step responses of the real arm and simulation. More accurate parameters have been obtained. 
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